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Increasing rates of obesity have sp arked tremendous public concern because excess body 
weight is linked to a host of mortality, morbidity, and disability outcomes. Using five 
waves of data from the National Health and Nutrition Examination Survey (NHANES), 
this p roject p rivides a four-decade p icture of body weight trends among American adults 
age 20-74. Sp ecifically, this p ap er asks whether some birth cohorts have been more 
affected by these secular changes than others. It then considers the implications of these 
trends on future health and mortality. A series of graphical app roaches provide the 
necessary background to estimate an age-p eriod-cohort model of these trends. Results 
suggest that the Obesity Ep idemic has occurred after the late 1970s, that the p revalence 
of obesity increases across the various stages of the adult life course, and that those 
cohorts born after 1915 have successfully higher rates of obesity at every stage of the life 
course.
This chapter is the second (of three) to present detailed prevalence data on adult 
body weight from 1959-2002. This chapter has conceptually reorganized the time-series 
data p resented in Chapter 4 to exp lore 1.) whether the p revalence of obesity differs across 
the various stages of the adult life course and 2.) whether the Obesity Epidemic has 
affected some birth cohorts more than others. By stratifying the trends according to these 
various notions of “time,” this chapter p rovides a more meaningful set of data that can be 
used to make informed p rejections about the p otential consequences of the Obesity 
Epidemic in America.
The M ultiple Dimensions of Time
For purp oses of this chapter, time has been conceptualized in terms of three 
intertwined continuums: Historical time corresp onds to calendar years. Life course time 
corresp onds to the span of time between birth and death. Then, because life course time 
is comp letely enmeshed within historical time (Mills, 1952), a third dimension of time is 
needed to identify the p otential interaction between the first two dimensions. Cohort 
time, which is identified by birth year or cohort membership , corresp onds to sp ecifically 
to the historical time one exp erienced the stage of the life course. Body fat is 
hyp othesized to vary within and across each of these three measures of time.
Theories & Hypotheses About Tim e: Average levels of body weight and the 
p revalence of body fat have increased across recent historical time p eriods (Flegal,
Caroll, Ogden, & Johnson, 2002= Hedley et al., 2004 for example; Mokdad et al., 2003; 
Williamson, 1995). This existence of a secular trend is undeniable; however, the causes 
of the trend are debatable. Chapter 1 hyp othesized how the recent increase in obesity is
the app arent result of cultural modernization. That is, the emergence of the modem 
American lifestyle has created a tendency for the American p opulation to gain weight 
(Beller, 1977; Brown, 1991; Shell, 2002). Then, in Chapter 4, it was suggested that the 
Obesity Epidemic was the result of adopting new measurement standards, which 
classified greater p rop ortions of the p opulation as obese than previous measurements had 
(Jolliffe, 2004; McKay, 2002). The latter hyp othesis did not receive any empirical 
supp ort, while the first hypothesis about cultural modernization has not been explicitly 
tested because determining the cultural etiology of obesity is beyond the scop e of this 
p roj ect.
A third hyp othesis for the existence of a secular trend may actually be related to 
the second notion of time, life course time. A large body of research has found that body 
weight fluctuates throughout the various stages of the adult life course, usually increasing 
throughout early adulthood and midlife and then slightly decreasing at the later stages of 
the adult life course (Ferraro & Booth, 1999; Flegal et al., 2002; Gallagher et al., 1996; 
Launer, Harris, Rump el, & Madans, 1994; Stevens et al., 1998; Taylor & Ostbye, 2001). 
It is an effect of metabolic changes, combined with differences in activity patterns and 
dietary that vary across the life course. As the p opulation aged during the p ast several 
decades (refer back to Figure 3.1), greater prop ortions of the p opulation occupied middle 
ages, the life stage that is associated with the highest rates of obesity. Thus, one could 
sp eculate that the aging of the p opulation, esp ecially the middle aging of the unusually 
large baby boom cohort (see Figure 5.1), could be the driving force behind the American 
Obesity Ep idemic that has occurred during the 1980s and 1990s. This time-based 
hyp othesis, while plausible, is not necessarily a factor in these analyses. All estimates,
regardless of the historical moment they were collected, have been adjusted to reflect a 
standard p opulation comp osition (Klein & Schoenborn, 2001). Ap p endix C rep orts both 
adjusted and unadjusted rates, while all prevalence data rep orted in the text are adjusted 
to a common p opulation standard.
Figure 6.1 Num ber of Live Births per Y ear in the United States, 1936-1976. The
baby boom occurred between 1946-1964. Data come from the United Nations 
Demographic Yearbooks, Number of Live Births by Year.
Year
When offering hyp otheses for how “time” may imp act the adult body weight 
trends, it is also imp ortant to consider how an individual’s exp osure to secular changes 
may imp act the likelihood that he or she will be obese. To do this, it is necessary to 
consider how birth year, historical time, and aging all interact to produce a unique set of 
exp eriences that is shared by similarly-born p eers, but not necessarily with those born 
during other time p eriods (see Table 5.1)
Table 5.1 Birth Year, History, and Life Course
How old in... 
I960 1980 2000
I f  born in 1900 60 80 100
I f  born in 1920 40 60 80
I f  born in 1940 20 40 60
I f  born in 1960 0 20 40
I f  born in 1980 0 20
According to a body of theoretical writings (Mannheim, 1952; Ryder, 1965), birth 
year or cohort membership dictates the cultural op p ortunities and constraints imp osed on 
individuals. For example, the p ersons who are middle-aged in 2000 were born right after 
the end of WWII. They exp erienced their childhood in the 1950s and came of age during 
or after the 1960s and 1970s. As a result of their shared historical exp erience, these men 
and women are, on average, more educated, have higher labor force p articip ation rates 
(p articularly the women), and practice vastly different familial forms than generations 
born before them (Bump ass, 1990; Easterlin, Schaeffer, & Macunovich, 1992; Owram, 
1997; Thornton, 1989). They also have lived through an era where communication 
advances, new medical technology were widespread (Berger, 2000; Fishwick, 2002; 
Wyke, 1997). Cohorts born during other time p eriods will not necessarily encounter 
better or worse opp ortunities ,ju st a different set of constraints and privileges which will 
ultimately imp act the nature and direction of their shared life course exp eriences.
Drawing from this general exp lanation of how cohort membership stratifies social 
op p ortunities (Mannheim, 1952; Ryder, 1965), I argue that in order to understand the true 
imp act of the Obesity Ep idemic, it is imp erative to consider how one’s body weight 
across the life course is constrained by the historical p eriod in which he or she was born. 
For example, are some cohorts more likely to be obese than others simply because they
were born during eras where obesity was more or less common. Thinking about these 
cohort differences from a cumulative risk p ersp ective makes the issue even more 
imp ortantto consider (Crystal & Shea, 1990; Ferraro & Kelley-Moore, 2003; Vita, Terry, 
Hubert, & Fries, 1998). Say, for examp le, the cohorts born later in the twentieth century 
exhibit higher prevalence rates at early ages than those cohorts born earlier in the 
twentieth century. When these differences are comp ounded out across the entire life 
course (assuming that there is indeed some sort of age-effect associated with obesity), the 
Obesity Epidemic will leave a far greater imp act on these cohorts than it has on 
previously born cohorts. To my knowledge, no study has documented the prevalence of 
obesity at the level of cohorts.
Em pirically Estim ating the Effect of Time: A common approach to 
disentangling the unique effects of “time” is through the use of an Age-Period-Cohort (A- 
P-C) statistical model (Alwin & McCammon, 2001 for example; Arbyn, VanOyen, 
Tibaldi, & Molenberghs, 2002; Avila & Walker, 1987; Mason, Mason, Winsborough, & 
Poole, 1973; O'Brien, 2000; O'Malley, Bachman, & Johnson, 1988; Palmore, 1978; 
Portrait, Alessie, & Deeg, 2002; Reynolds, Crimmins, & Saito, 1998; Ryder, 1965; Vinh- 
Hung & Storme, ; Wilmoth, 1990; Yang, Fu, & Land, 2003). Although this typ e of 
analysis is ideally situated to measure how these various dimensions of time have 
contributed to a certain trend, the estimation of the A-P-C models is plagued by a serious 
identification problem.
The three dimensions of time: age (years lived), period  (current year), and cohort 
(year born), although conceptually distinct, are not op erationally indep endent.
Age = Period -  Cohort 
Period = Age + Cohort
Cohort = Period -  Age
As measured, the concepts are inherently confounded and p erfectly linear, making the
estimation of an A-P-C model very problematic. A large literature dating back to the 
1970’s has examined the methodological limitations associated with A-P-C models 
(Fienberg & Mason, 1979; Glenn, 1976; Hobcraft, Menken, & Preston, 1982; Mason et 
al., 1973; Mason & Fienberg, 1985; Wilmoth, 1990; Yang et al., 2003). Nevertheless, 
methodologists have explored various ways to estimate these models, despite their 
inherent problems with multicollinearity.
Most agree that in order to identify an A-P-C model, the analyst must place 
restrictions on the p arameters of the model (Mason & Wolfinger, 2002 for review). In 
practice, p arameter restriction has typically been achieved in one of the following ways: 
First, one of the three variables can be dropp ed from the analysis, if  it is assumed to not 
affect the outcome of interest (Alwin & McCammon, 2001; Reynolds et al., 1998). 
Second, a certain set of parameters may be constrained to be equal (Mason et al., 1973). 
For example, based on some theoretical argument, the analyst assumes that the 
p arameters associated with two p articular time p eriods should be set equal to one another. 
By constraining a p ortion of the variation in one variable, the model can be estimated.
The third common approach assumes that the effect of one variable is proportional to 
some other substantive variable (Heckman & Robb, 1985). For example, an app arent 
cohort effect may be drive by the different size of p articular cohorts, or a p eriod effect 
might be prop ortional to the shifting unemployment rate or educational level associated 
with each cohort (Alwin & McCammon, 2001; Portrait et al., 2002). This third typ e of 
approach will drop one of the three time-based variables and replace it with the other 
substantive variable that is correlated with it.
Despite these novel methodological approaches, a number of problems are still 
associated with the identification of an A-P-C model. Beyond saying that p arameter 
restrictions are needed, the literature has yet to provide a general framework for thinking 
about how A-P-C models might be identified (Mason & Fienberg, 1985). Oftentimes, the 
choice of which p arameter to constrain is not clearly motivated by a p riori theory, which 
leaves the analyst to p ick and choose which of the three factors is most imp ortant. 
Furthermore, the empirical results obtained from these different modeling approaches are 
quite malleable dep ending on which p arameter restrictions are made and, as such, are 
sensitive to missp ecification of those restrictions (Yang et al., 2003). If the restrictions 
are altered only slightly, this can have a major effect on p arameter estimates and 
substantive conclusions drawn from those estimates. Although the A-P-C analyses hold 
great promise for estimating the effects attributable to the various dimensions of time, the 
limitations of these statistically derived models often minimize their ability to answer 
substantive questions.
I wish to note an additional limitation I discovered when trying to estimate the A- 
P-C models using rep eated cross-sectional data: because sample weights are calculated at 
each individual wave, I was unable to meaningfully weight the individual NHANES 
samples when the data were combined into one combined data file. This means that I 
was unable to control for p ossible fluctuations that were due to sampling differences and 
changing p opulation characteristics, if  I wanted to use an A-P-C model to estimate these 
time-based trends at the level of the p opulation.
Analytic Plan
In order to explore the unique effects of age, p eriod, and cohort, I have 
synthesized five waves of NHANES data into a single data file with ap p roximately
60,000 cases. Each case was given a unique value for age (at time of data collection), 
period  (midp oint of data collection: 1961, 1973, 1978, 1991, or 2000), and cohort (year 
of birth). I used these dimensions of time to stratify the p revalence data. Although the 
cohort hyp otheses are a primary motivation for these analyses, I also address how body 
weight has shifted across life course time (age-effect) and the effect of historical time 
(p eriod-effect). This helps establish a context from which the cohort effects can be 
discussed.
These analyses rely primarily on a graphical approach to estimate the age, p eriod, 
and cohort-based trends in adult body weight. Although the adopted graphical approach 
limits my ability to make claims about statistical inference, the unadjusted prevalence 
rates have provided results that are, in my opinion, conceptually more valid and 
methodological more reliable than the A-P-C modeling app roaches, given their 
missp ecification and identification problems. Furthermore, the cohort-stratified 
prevalence data is informative and useful in its own right, regardless of whether a 
statistical model verifies the existence of a cohort effect over and above a period or age 
effect.
Although the majority of this analysis relies on grap hical ap p roaches, I also 
provide a regression-based model in which I simultaneously estimate the effects of age, 
p eriod, and cohort on American body weight trends. Once I completed the graphical 
analyses of the data, I had enough information to reliably estimate an A-P-C model. The
graphical app roaches provided a blueprint for which p arameters should be constrained in 
the model.
Obesity Trends: Period Trends
The time-trends presented previously in Chapter 4 documented the secular trends 
associated with the Obesity Ep idemic. Summarized here in Figure 5.2, the data show that 
American body weight has increased dramatically throughout the most recent decades of 
history, with the most significant changes occurring in the 1980s and 1990s.
Figure 5.2 The Obesity Epidemic 1959-2002: Evidence of a Period-Level Trend. Data 
come from the NHANES data collection: 1959-1962, 1971-1975, 1976-1980, 1988-1994, 1999-2002. The 
nodes (■) represent the midpoint of each data collection period. The dashed lines (— ) estimate the trend 
where data were not available for a particular wave. Sample is restricted to non-pregnant adults age 20-74. 
All estimates have been weighted to control for unequal probabilities of selection and nonresponse and 
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Chapter 4 ruled out the possibility that this secular trend was an artifact of 
changing measurement standards; however, it is still unclear whether the Obesity 
Epidemic should be considered a true p eriod-level effect. A trend is only considered a 
p eriod-level trend when it is shared equally across the entire p opulation. This means that
all p ersons in the p opulation, regardless of age or other demographic differences, would 
have exp erienced the Obesity Epidemic similarly. Putting demographic differences aside 
(that will be the focus of Chapter 6), Figure 5.3 exp lores whether all age groups have 
been affected by the secular increases in obesity similarly.
When the prevalence rates were stratified by age and then plotted against 
historical time, the resulting age-sp ecific trends all resemble a similar quadratic form, 
indicating that the Obesity Ep idemic has had a greater imp act during the 1980s and 
1990s, than during the 1960s and 1970s. The age-sp ecific trend-lines were fitted to a 
second-order p olynomial regression equation:
Y = B 0 + Bi (age) + B2 (age2) + e
2 2This quadratic form fits the NHANES data p oints very well, R age20-34= 0.99, R a g e 3 5 - 4 4  = 
0.995, R2 a g e  4 5 - 5 4  = 0.999, R2 a g e  5 5 - 6 4  = 0.98, and R2 a g e  6 5 - 7 4  = 0.999.
Figure 5.3 Period-Level Changes in Obesity Prevalence by Select Age Groups, 
1959-2002. Data come from the NHANES data collection. Sample is restricted to non-pregnant adults 
age 20-74. All estimates have bee weighted to control for unequal probabilities of selection and 
nonresponse and have been standardized to the 2000 Standard Population. Trend lines were smoothed by 
fitting the five data points to a second-order polynomial regression equation where Obesity Prevalence = B 0 
+ Bj (age) + B2 (age2) + e.
Although each of the trend lines follows a similar upward sloping curve, a few 
notable differences emerged when the data were p resented in this way. First, the 
magnitude of obesity differs across the various age groups. The youngest age group
(20-34) had the lowest rates of obesity during every moment in history, whereas the 
middle-aged group (55-64) exhibited the highest p revalence rates. The absolute 
difference between these two age groups was at least 8.5 p ercentage p oints across each 
of the five waves of NHANES data. This finding is tantamount to estimating the age 
effect, while controlling for differences that are due to secular increases.
The second finding concerns the pace at which the Obesity Epidemic has 
increased throughout the p ast forty years. Comp aring the shape of each age-stratified 
trend line shows that the 55-64 age group had the most rapid increase during the 1980s 
and 1990s. Although not entirely visible from the trends plotted in Figure 5.3, 
comp arison of the estimated regression equations corroborate this finding. Figure 5.4, 
which is based on annual prevalence data from the National Health Interview Survey 
(NHIS), more clearly illustrates this finding.
Figure 5.4 Period-Level Rates of Obesity by Select Age Groups (25-85+), 1982-1999.
Data come from the National Health Interview Survey (NHIS). Although the overall prevalence rate is 
lower than that estimated with NHANES data (see Chapter 4 for explanation), the form is the same. Actual 






For Figure 5 .4 ,1 plotted the annual time trend froml982-1999 for select age 
groups. So as to not clutter the graph with too many data p oints, I chose to only plot 
the age group which had the highest p revalence rate (age 55-64) and the age group 
which had the lowest prevalence rates (age 25-34) according to the NHANES data 
presented in Figure 5.3. I also plotted two additional age groups (age 75-84, age 85+) 
that were not consistently available from the NHANES to provide a wider range of ages 
than is consistently available from the NHANES. The time trends are expressed in 
statistical notation, with (  being calendar year, and 7  being the p ercentage of the 
p opulation with a BMI >30:
Y1 age25-34 9 0.63 NX - 1233
Y1 age55-64 9 0.68 NX - 1336
Y1 age75-84 9 0.33 NX -647
Y1 age85+ 9 0.18 NX - 344
It should be noted that a linear time trend is the best fitting line, since the NHIS data 
(1982-1999) only captures the time p eriod after the inflection occurred. A quadratic 
equation, such as those used to estimate the NHANES-derived time trend, is only 
necessary when the data sp an the decades of little change (1960s, 1970s) as well as the 
decades of more rap id change (1980s, 1990s).
Comp aring the value of the slop es in the estimated trend lines supp orts the 
findings that the increase was more rapid for some groups than others, whereas 
comp aring the value of the constant indicates that some age groups are more likely to 
be obese than others. The younger and middle-aged segments of the adult p opulation
(age 25-34, 55-64) exhibited significantly steep er rates of change, compared to the 
elderly segments of the population (age 75-84 and 85+) who had much flatter rates of 
increase during the decades when the Obesity Epidemic was in full swing. The middle- 
aged group (age 55-64) had significantly higher rates of obesity, comp ared to both the 
young adults (age 25-34) and the elderly (age 75+).
Obesity Trends: Age Differences
Given the differences that emerged when the time-trends were stratified by age, I 
reorganized the data in yet another way to more fully understand how this second notion 
of time (life course time) may imp act the prevalence of obesity across the adult 
p opulation. It is imp ortant to keep in mind that the NHANES is a rep eated cross­
sectional survey and not a rep eated-measures longitudinal study. Thus, the age-trends 
discussed in this p roject refer to the p revalence of obesity at various life stages, rather 
than longitudinal changes that occur across an individual life course.1
Bearing this caveat in mind, the next set of estimates document the age- 
differences associated with adult body weight trends. Figure 5.5 plots the average 
p revalence of obesity and the average levels of BMI across five-year age groups. Figure
5.6 presents the same data, but stratified by p eriod (i.e., the year the data were collected) 
to illustrate p otential interactions between life course time and historical time.
1 Refer to recent work by sociologist Ken Ferraro, which adopts the latter approach to documenting the age- 
trends (Ferraro & Kelley-Moore, 2003)
Figure 5.5 Average Body Mass Index and Prevalence of Obesity and Overweight 
Throughout the Life Course. Data come from the combined NHANES data collection. Sample 
represents the American adult population age 20-74+ in the years 1959-2002. Estimates exclude pregnant 
women and have been standardized to the 2000 Standard Population. All estimates are weighted to control 
for unequal probabilities of selection and nonresponse. The top panel measures mean levels of BMI 
(kg/m2). The bottom panel measures prevalence of obesity (BMI > 30) and overweight (BMI > 25). The 
plotted data points were calculated by taking a weighted average of the age-adjusted means from each of 
the five individual NHANES, with the weights being the number of valid cases available for each wave of 
the survey.
Figure 5.6 Average Body Mass Index Across the Life Course by Survey Wave. Data 
come from the NHANES data collection. The sample represents the adult population age 20-74+ at three 
different time points in history: 1973 (NHES 1971-1975), 1991 (NHANES III 1988-1994), and 2000 
(NHANES IV 1999-2002). The plots for 1961 (NHES 1959-1962) and 1978 (NHANES II 1976-1980) 
have been excluded to simplify the presentation. Estimates exclude pregnant women and have been 
standardized to the 2000 Standard Population. All estimates are weighted to control for unequal 
probabilities of selection and nonresponse.
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Both Figure 5.5 and Figure 5.6 suggest that p ersons in midlife have higher levels 
of BMI and are more likely to be obese than p ersons in the earlier or later stages of 
adulthood. Although there is a large body of research that also rep orts this curvilinear or 
concave p attern across the life course (Ferraro & Booth, 1999= Flegal et al., 2002= 
Gallagher et al., 1996= Launer et al., 1994= Stevens et al., 1998= Taylor & Ostbye, 2001), 
further analysis is needed before I am willing to call this p attern an age-effect. First and
foremost, documenting this trend using a rep eated measures longitudinal data source is 
necessary to clarify whether this trend is an age-difference or an age-effect.
The p eriod-stratified data are best fit to series of quadratic equations, in which the 
first-order age-term is p ositive and the second-order term is negative.
BMI1961 = 18.5 + 0.26 (age) -  0.002 (age2)
BMI1973 = 18.5 + 0.28 (age) -  0.003 (age2)
BMI1978 = 18.2 + 0.29 (age) -  0.003 (age2)
BMI1991 =18.0 + 0.35 (age) -  0.003 (age2)
BMI2000 =22.0 + 0.24 (age) -  0.002 (age2)
First, notice how the constant or “starting p oint” of the trend-line shifted upwards at the 
latest time p eriod. This indicates that a p eriod-level effect is in op eration. Next, notice 
how the coefficient associated with the first-order age-term has also shifted upwards until 
the latest wave of data, at which time the relative difference between the younger age 
groups does not app ear to be as great as it had been in earlier decades. Had the slop es 
been identical across the five sets of plotted p oints, a simple p eriod-level explanation 
would have explained the upward shift in the constant of the equations. Not to mention, 
the existence of an age-effect would also have received greater supp ort.
It is p ossible that the downward trend at the later stages of the adult life course is 
a reflection of selective survival. For examp le, if  p ersons with the highest BMIs are more 
likely to die prematurely and if a significant p ortion of those premature deaths occur 
during midlife when the BMI levels are the highest, then the declines that are evident in 
the latter half of the adult life course may simply reflect a shift in the p opulations being 
comp ared. That is, the p ersons surviving p ast age 60 may have always had lower rates of 
obesity and less body fat than those who died prematurely, thus bringing down the
prevalence rates for the oldest age groups. This hypothesis has not been tested here, nor 
can it be tested with the repeated cross-sectional data of NHANES. However, previous 
research has provided compelling evidence that persons with the highest BMI have a 
significantly higher risk for death during midlife (Allison, Fontaine, Manson, Stevens, & 
Vanltallie, 1999= Allison, Gallagher, Heo, PiSunyer, & Heymsfield, 1997= Allison, Zhu, 
Plankey, Faith, & Heo, 2002= HHS, 2001= McGinnis & Foege, 1993= NIH & NHLBI, 
1998). A majority of the years-of-life-lost that are associated with obesity are attributable 
to deaths occurring at midlife (Fontaine, Redden, Wang, Westfall, & Allison, 2003)
It is also possible that the downward portion of the age curve may reveal a cohort 
effect, instead of an age effect. The remainder of this chapter will explore this hypothesis 
in much greater detail, but to offer a quick explanation, one must keep in mind that the 
oldest persons in the sample are also the ones who were born during periods of American 
history when obesity was not nearly as common as it is today. Given that these persons 
were not exposed to the obesogenic decades of American culture until after the had lived 
a large proportion of their adult lives, they may exhibit lower levels of BMI throughout 
all of life, thus bringing down the estimates associated with the latest stages of the life 
course.
Obesity Trends: Cohort Differences
In order to estimate cohort trends, I had to reorganize the data yet again. This 
time, I pooled all five NHANES samples to produce one data set with approximately
62,000 cases. Although the NHANES data only span forty years of history (1959-2002), 
this approach has given me up to fifty years of life course data for ten different ten-year 
birth cohorts, spanning the years 1886-1995. As shown in Table 5.2, the pooled data
rep resent nearly the entire adult life course (age 20-74) for the cohort born between 1926 
and 1935, often called the Greatest Generation (Frey, Abresch, & Yeasting, 2001). These 
data also capture various stages of adult life for the Lucky Generation, born between 
1936 and 1945 (Frey et al., 2001) and Generation X, born between 1966 and 1975. Both 
the early and late Baby Boomers, born 1946-1955 and 1956 to 1965 resp ectively 
(Macunovich, 2002), are also represented in these data. Unfortunately, the full adult age 
range (age 20-74) is not available for every birth cohort, since the study p eriod only 
sp anned the years 1959 to 2002.





















1896-1905 55-74 55-66 66-74 71-74
1906-1915 45-74 45-56 56-69 61-74 73-74
1916-1925 35-74 35-46 46-59 51-64 63-74
1926-1935 25-74 25-36 36-49 41-54 53-68 65-74
1936-1945 20-64 20-26 26-39 31-44 43-58 55-64
1946-1955 20-54 20-29 21-34 33-48 45-54
1956-1965 20-44 20-24 23-38 35-44
1966-1975 20-34 20-28 25-34
1976-1985 24 24
By calculating the mean body fat at each age for each birth cohort, these data
provide a pseudo-longitudinal p ersp ective to these otherwise cross-sectional data because 
each of the five waves has p rovided a rep eated measure of body weight or body fat for 
each cohort group. This approach to organizing the data provides one way to further 
exp lore the age-effect without needing rep eated-measures longitudinal data. This 
approach is also a simple way to consider all three asp ects of time (age, p eriod, cohort) 
within a single analysis.
Tables 5.3 through 5.5 present the prevalence data using this cohort-based 
approach. Table 5.3 presents changes in average BMI levels, while Tables 5.4, 5.5, and
5.6 document how the p revalence of overweight, obesity, and morbid obesity changed 
across the life course for each of the ten birth cohorts. Each table cell p resents an 
estimate of body fat that has been stratified by both age and cohort status. When the age 
range for a p articular cohort was available from only one wave of data, the simple mean 
is presented in the cell. However, when an age range for a p articular cohort was available 
from more than one wave of data, a weighted average between the two waves was taken. 
To derive the weighted average, I multip lied the age-stratified estimate from each 
available wave by the number of cohort members from that wave. The products were 
then summed and divided by the total number of cases contributing to that p articular 
estimate. Refer to Appendix C for more information on how these table estimates were 
produced.
Table 5.3 Average BM I Throughout the Life Course by Cohort
Age in 
1980 Birth Cohorts 20 25 30 35
Five-Year Age Groups 
40 45 50 55 60 65 70
85-94 1886-1895 26 . 1 26 . 2
75-84 1896-1905 26.50 26 . 78 26.2 25 . 9
65-74 1906-1915 25.87 26.27 25.99 26.09 26 . 2 26.2
55-64 1916-1925 25.28 25.55 26.01 26.05 26.52 26 . 18 27 . 3 27 . 1
45-54 1926-1935 23.9 24.64 25.69 25.92 25.98 26.47 28 . 11 27.72 28 . 7 28 . 1
35-44 1936-1945 24.3 25.16 25.30 25.73 27.22 28.16 28.97 29.36
25-34 1946-1955 23.4 24.2 25.10 26.74 27.18 28.39 28.77
15-24 1956-1965 22.9 25.3 26.12 27.67 28.33
5-14 1966-1975 24.2 26.9 27.40
0-4 1976-1985 26.2
Table 5.4 Prevalence of Overweight Throughout the Life Course by Cohort
Age in 
1980 Birth Cohorts 20 25 30 35
Five-Year Age Groups 
40 45 50 55 60 65 70
85-94 1886-1895 56% 56%
75-84 1896-1905 57% 61% 54% 55%
65-74 1906-1915 51% 58% 54% 55% 58% 53%







O%04 50% 53% 51% 57% 69% 68% 73% 71%
35-44 1936-1945 35% 43% 46% 48% 60% 68% 71% 77%
25-34 1946-1955 27% 35%
s
O%24 56% 59% 62% 72%
15-24 1956-1965 22% 43% 50% 61% 68%
5-14 1966-1975 35% 51% 58%
0-4 1976-1985 47%
Table 5.5 Prevalence of Obesity Throughout the Life Course by Cohort
Age in 
1980 Birth Cohorts 20 25 30 35
Five-Year Age Groups 
40 45 50 55 60 65 70
85-94 1886-1895 18% 21%
75-84 1896-1905 18% 20% 16% 16%
65-74 1906-1915 16% 19% 17% 18% 18% 18%
55-64 1916-1925 14% 15% 16% 17% 20% 17% 27% 24%
45-54 1926-1935 9% 11% 14% 16% 16% 19% 33% 28% 36% 32%
35-44 1936-1945 11% 14% 15% 16% 24% 31% 36% 41%
25-34 1946-1955 7% 10% 14% 23% 25% 31% 33%
15-24 1956-1965 5% 14% 21% 27% 32%
5-14 1966-1975 12% 21% 26%
0-4 1976-1985 21%




Cohorts 20 25 30
Five-Year Age Groups 
35 40 45 50 55 60 65 70
85-94 1886-1895 0.3% 0.0%
75-84 1896-1905 1.9% 2.1% 0.7% 0.8%
65-74 1906-1915 1.7% 0.8% 2.2% 1.0% 1.3% 1.9%
55-64 1916-1925 1.6% 1.2% 1.2% 1.4% 2.1% 1.0% 2.5% 3.0%
45-54 1926-1935 0.8% 0.6% 2.0% 1.5% 2.4% 0.9% 3.4% 2.5% 5.5% 2.8%
35-44 1936-1945 1.2% 1.6% 0.9% 2.1% 4.1% 4.7% 5.8% 5.6%
25-34 1946-1955 0.6% 0.7% 1.4% 4.6% 3.2% 5.1% 5.0%
15-24 1956-1965 0.6% 1.5% 2.7% 5.2% 5.3%
5-14 1966-1975 1.1% 3.6% 4.0%
0-4 1976-1985 4.3%
Interpreting these data tables takes a bit of practice. Viewing the data from left to 
right shows how body weight and body fat changed across the life course for each of the 
ten birth cohorts (age-effect). Viewing the data from top to bottom reveals how body 
weight or the p resence of body fat at a p articular stage in the life course increased with 
each successive cohort (period effect). Viewing the table all together shows how each 
cohort has been affected by living a certain stage of life within a p articular moment in 
history when the Obesity Epidemic was or was not in full swing. To help locate these 
trends within both continuums of time, a column has been added to each table to show 
how old the cohort was in 1980, the ap p roximate year when the Obesity Ep idemic is 
thought to have started.
When viewing the cohort data tables horizontally, the most interesting p attern to 
note is the absence of a downward trend at the later stages of the adult life course. 
Instead, I found a fairly constant trajectory, whereby cohorts ap p ear to become gradually 
fatter throughout all of adulthood (age 20-74). Although the rate of increase does app ear 
to slow down after the earliest stages of adulthood, the p lotted age trajectories did not 
reverse themselves to produce the concave p attern of age differences which earlier 
suggested that body weight declines after about age 60. It should be noted that the 
declines in body weight that occur at the very end of life, due to serious illness and/or its 
treatment (Launer et al., 1994), are not necessarily captured by these data because the 
sample is truncated at age 74. Overall, the select trajectories shown in Figure 5.7 suggest 
that the curvilinear age-effect that is commonly rep orted in the literature may overstate 
the declines at the end of the life course because they fail to consider age differences that
are due to each cohort’s differential exp osure to secular trends (Alwin & McCammon, 
2001)
Figure 5.7 Average BM I Across the Life Course for Select Cohorts. Data come from the 
NHANES data collection. Both unadjusted means and the best-fitting trend line are presented. These two 
cohorts are presented because they provided the most complete set of life course data. Refer to Appendix C 
for the life course trends associated with other birth cohorts.
Age
When viewing the data in Tables 5.3 through 5.6 vertically, the trends offer more 
sup p ort for a secular trend. Regardless of life stage and regardless of how obesity is 
measured, each successive cohort has a higher levels of body fat than p reviously born 
cohorts. For example, at age 20, the early baby boomers (1946-1955) had an average 
BMI of 23.37; however, later born cohorts, such as Gen-X (1966-1975), had significantly 
higher BMI levels at the same age (24.15). At age 50, the average BMI of the early baby 
boomers was 28.77 and approximately 33% of them were obese. The cohort born a half a 
decade before them (1906-1915) had an obesity p revalence rate of only 19% and an
average BMI of 26.27 at age 50. At age 70, relatively few p ersons born in 1886-1905 
were morbidly obese, but approximately 3% of the 1926-1935 cohort was morbidly obese 
at the latest stages of the adults life course.
Because each cohort was at a different stage in the life course when the Obesity 
Epidemic emerged, I hypothesized that some cohorts would be more affected by the 
secular trends than others. Figure 5.8 delineates which p ortion of the cohort’s life course 
occurred p re-1980 and which occurred p ost-1980. (According to these and other 
analyses, the Obesity Epidemic is thought to have emerged sometime during the late 
1970s or early 1980s). All but the earliest born cohorts sustained a sharp increase in 
obesity p revalence after 1980. The unaffected cohorts, those born p rior to 1915, were 
over the age of 65 when the Obesity Ep idemic p resumably emerged during the late 1970s 
or early 1980s. Perhaps these cohorts had established some sort of health regimen earlier 
in the life course that minimized the effect of the secular trends that caused the rest of the 
p opulation to gain weight.
Figure 5.8 Prevalence of Obesity by B irth Cohort: Pre- and Post-1980. Data come from 
the NHANES data collection. The dark/thick portion of the trend line is based on data collected after 1980. 
The thin/light portion of the trend represents data pre-1980. The 1976-1985 cohort and the 1886-1895 
cohort have been excluded because they had too few data points to draw a trend line.
Age
On average, the youngest members of the adult p opulation, or those who were 
born most recently, have significantly higher levels of body fat than earlier-born cohorts 
ever had during their life course. For example, nearly 60 percent of Gen-xers (born 
1966-1975) and three-quarters (72%) of Baby Boomers (born 1946-1955) were 
overweight in 2000. The average BMI for the Gen-Xers at age 30 exceeded that of any 
cohorts born p rior to 1925, at any stage in the life course. More than one in five p ersons 
(21%) born between 1976-1985 were already obese by the time they reached 25 years of 
age; and one in 25 (4.3%) were morbidly obese at these young ages.
Each cohort that was born after 1915 tends to follow that characteristic check­
mark p attern, where obesity p revalence remained unchanged p rior to 1980, but increased 
rap idly during the 1980s and 1990s. In this regard, the cohort-stratified data lends even
greater supp ort for the presence of a period-level effect. However, the data plotted in 
Figure 5.8 also suggest that birth year may be a strong predictor in how likely one is to 
become obese at various stages of the life course. Clearly, those p ersons born later have 
had a far greater p robability of being obese at any age than those born earlier in the 
twentieth century.
Obesity Trends: A Modeling A pproach
Throughout this chapter, I have graphically displayed American body weight data 
across three conceptually distinct dimensions of time: age, p eriod, and cohort. This 
approach has provided a unique p ersp ective on the nature of the obesity ep idemic that has 
occurred in recent American history. In terms of the first dimension of time, period, the 
data clearly suggest that the obesity ep idemic is a secular p henomenon of the 1980s and 
1990s, but not of the 1960s and 1970s. In regards to age, the data show that obesity 
prevalence increases across increasing age-groups of the p opulation, but that the decline 
commonly hyp othesized to occur during the later stages of the adult life course is not as 
pronounced as originally documented in the research. Instead, I have suggested that there 
may be a leveling off instead of a decline and that the hyp othesized decline at later ages 
is more an artifact of measurement than a real phenomenon. Finally, cohort-stratified 
data suggest that the prevalence of obesity has increased with each successively-born 
cohort born after 1915.
Armed with these empirically-derived “facts,” I had enough information to 
effectively model American body weight trends using an A-P-C modeling approach. In 
order to eliminate the multicollinearity problems associated with such models, I 
constrained the time-based predictors in the following ways:
• Age is presumed to follow a quadratic function, where the increase is 
greatest in earlier ages and then slows down at the later stages of the adult 
life course.
• Period is presumed to follow the characteristic check-mark p attern that has 
been discussed previously. That is, the prevalence of obesity remained 
relatively unchanged during the 1960s and 1970s, but increased 
dramatically during the 1980s and 1990s.
• Later-born cohorts are successively more obese, than earlier-born cohorts. 
Furthermore, those cohorts born p rior to 1916 ap p ear to be less affected by 
the obesity ep idemic than all the other cohorts born after 1915.
Using these p arameters, I estimated a regression-based model to predict the relative 
influence of age, p eriod, and cohort on average BMI and obesity prevalence in a single 
multivariate regression model.
The most striking feature of Table 5.7 is the fact that all three time-based 
p redictors (age, p eriod, and cohort) remain significant, when estimated in a single model. 
This multivariate approaches serves primarily as a way to substantiate the previous 
findings from the grap hical ap p roaches: The age-effect does follow a quadratic function, 
with a leveling off at later ages of the adult life course. The p eriod-effect does follow a 
check-mark typ e of p attern. And, the cohort-effect is increasingly stronger with every 
ten-year cohort.






Age 0 39 *** 1 12 ***
Age-Squared -0.003 *** 0 999 ***
Period
Pre 1980 Reference Reference
1988-1994 1 70 *** 1 81 ***
1999-2002 2 49 *** 2 . 08 ***
Cohort
Prior to 1916 Reference Reference
1916-1925 -0.11 0 . 97
1926-1935 0.10 1.10
1936-1945 0.37 * 1. 23 **
1946-1955 0.56 ** 1. 30 **
1956-1965 0.66 ** 1. 38 **
1966-1975 0.74 ** 1. 54 **
1976-1985 1.23 ** 2 . 20 ***
Constant 16.54 0 . 01
Adjusted R2 0.08
-2 Log Likelihood 54924.06
X2 (df) 2301 (11)
Notes : BMI is measured as weight in kilograms divided by height in meters-squared. Obese refers to having a BMI > 
30. Obese III refers to having a BMI > 40. The model predicting BMI was estimated using OLS regression. The 
models predicting Obese and Obese III were estimated using binary logistic regression. * p < .05, ** p < .01, p < .001
Obesity Trends: Projections About the Future
The nature of these trends when broken down by the three time-based predictors 
provides new and imp ortant information about the reality and the consequences of the 
Obesity Epidemic in America. Viewing these data, it is p articularly troubling to think 
about how the higher “starting p oints” of the later born cohorts will be comp ounded
across the life course. Furthermore, it is almost incomprehensible to think about how 
cohorts born after the 1980s will look when they reach adulthood.
From a strictly planning p ersp ective, these data, particularly the cohort-stratified 
data, are invaluable because they provide considerable insight about which cohorts and at 
which ages intervention or prevention efforts should be targeted to control the spread of 
the Obesity Epidemic in America. Furthermore, these cohort-specific data can be used to 
make more informed p rejections about the consequences of the Obesity Ep idemic.








For example, using the cohort-stratified data presented in Figure 5.9 above, I offer 
p reliminary p rejections estimating the p otential consequences of the Obesity Ep idemic. 
Because it is unclear whether obesity trends will continue at their current rate, whether
they will accelerate to an even greater pace, or whether they will level off or decline in 
coming years, the exact form of the projection line must be based on reasonable 
assumptions provided by the analyst.
For illustration purposes, Figure 5.10 presents both a linear and a logarithmic 
trend-line to estimate the future prevalence of obesity for the four separate cohort trends 
that are plotted in Figure 5.9. If we assume that the Obesity Epidemic continues at its 
current pace and assume that the age-trend is linear throughout the adult life course (age 
20-74), more than 80 percent of the Gen-X cohort (born 1966-1975) will be obese by age 
70. About half of the early baby boomers (born 1946-1955) will be obese by age 70. 
Using a logarithmic approach, the projections are a bit more conservation, but 
nevertheless still troubling. At every stage of the life course, the later born cohorts have 
significantly higher rates of obesity than their predecessors. Substantively, the 
differences found across cohorts paint a very gloomy picture about the future health and 
well-being of cohorts who are still in the younger stages of the adult life course. 
Assuming that being obese implies the need for greater health care, the financial and 
practical implications of these projected trends are great.
Figure 5.10 Obesity Prevalence for Select Cohorts: L inear and Logarithm ic Trends.
Data come from the NHANES data collection. The linear trend was estimated using the form Y = a + b (t). 
The logarithmic trend was estimates using the form Y = log a + log b (t), where Y is the proportion of the 
population with a BMI greater than 30, a is a constant, b is the slope associated with the time-trend, and t is 
age in years .









This chapter’s conceptual attention to “time” has offered a new approach to 
documenting the Obesity Epidemic in America from 1960-2000. First, I plotted standard 
prevalence data over historical time to document a secular trend of increasing body 
weight . Next, I plotted body weight over various stages of the adult life course to 
illustrate age difference in the prevalence of obesity . Then, by carefully considering and 
interacting these two dimensions of time through a series of graphical and estimation 
procedures, I was able to consider whether being born at different moments in history 
have affected one’s chances of becoming obese or maintaining a healthful level of body
fat. Both graphical approaches and estimation techniques suggest that American body 
weight has shifted radically by each of these dimensions of time.
Drawing on the assumptions of a cumulative-risk framework, these data suggest 
that latest born cohorts have faced and will face considerably more consequences 
associated with the Obesity Epidemic than the earlier born cohorts. This is presumably 
because they have spent greater proportions of their life course exposed to the secular 
trends that have produced a culture of inactivity and obesity (Brown, 1991= Brown & 
Krick, 2001). When the effect of one’s historical location is compounded across the life 
course, as was done here, it appears as if  the severity of the Obesity Epidemic has been 
underestimated for the youngest cohorts of American culture and overestimated for the 
cohorts born earlier in twentieth century.
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